Data Set Introduction
The data provided are estimates of the accumulation of biomass by the plant species for a given ear, or net primary productivity (NPP), at the BOReal Ecosystem-Atmosphere Study (BOREAS) orthem Study Area (NSA) and Southern Study Area (SSA)Tower Flux (TF), Carbon Evaluation (CEV), and Auxiliary (AUX) sites. Estimates for the aboveground and belowground biomass increment and detritus production and the understory biomass increment are found to varying degrees within these data sets for all sites.
These NPP data sets are part of the effort by the Terrestrial Ecology (TE)-06 team to develop carbon budgets for the various Canadian boreal forest types. NPP is both the result of and the precursor to a number of important dynamics within the boreal forest that determine whether this forest type is a sink or source of carbon dioxide in climate change scenarios. 
Theory of Measurements
The accumulation of biomass, or NPP, is the net result of photosynthesis by a plant after plant respiration.
These measurements were made to best quantify ANPP for the years 1993 and 1994 for the TF and CEV sites and 1994 and 1995 for the AUX sites. Historical overstory biomass increment estimates are provided, although accuracy becomes an increasing problem where historical data are concerned because of plot sampling methodology and allometric equation limitations. that is used to measure the distance between tree tings, hydropneumatic eluttiator system (separates roots from soil).
Equipment

Sensor/Instrument Description
Collection Environment
Measurements
were made under a variety of field conditions that had no effect on the quality of measurements.
Source/Platform
Not applicable. 
Manufacturer of Sensor/Instrument
Data
Acquisition Methods Understory and overstory increment, fine root NPP, and litterfall estimates were made for the overstory and understory at the Old Black Spruce (OBS) (Picea mariana), Old Jack Pine (OJP) (Pinus banksiana), and Old Aspen (OA) (Populus tremuloides) TF sites. At the CEV sites, the understory and overstory increment and litterfall were measured. Only the overstory increment was measured at the AUX sites.
In the field, plots were established using either a 10 BAF prism or a measuring tape. The diameters of trees located within a plot were measured, and either a disk or a core was removed at the exact place a diameter measurement was made. In the lab, the distance between the tree rings was measured to the nearest 0.001 mm. The diameter for successive years was then calculated, and allometric equations were used to determine the biomass for that year. The difference in biomass was considered the overstory ANPP.
The other component of ANPP, litterfall, was measured at the TF and CEV sites by placing 40 60-m x 40-cm or 5 l-m x l-m screens in the plots. The difference in the number of screens placed at the TF vs. CEV sites was a function of the area that we were attempting to describe the litterfall amount for; the 500-m WAB at the TF sites and a 30-m x 30-m area at the CEV sites. For two CEV sites, D9G4A and D9I I M, titterfall was estimated from the new foliage allometric equation developed for D911 M, and therefore there are only estimates for the aspen foliage. The litter screen size used depended on the tree density; for greater density, smaller screens were used. The screens were collected in the fall and spring to determine 1 year of iitterfall. The litterfali was separated by species foliage and the nonfoliage component. Understory vegetation was sampled from a 2-m x 2-m or 1-m x 1-m subplot that was randomly located in each of the plots. The subplot size varied depending on plant density. All vegetation in the plot was clipped and stored in a cold room (3°C) until it was processed. Samples were separated into threecategories: ephemeral, newfoliageandtwig fromperennial plants, andold foliageandtwig from perennial plants. Samples Not all measurements weremadefor allproductivitycomponents atall sites.Thefollowing is a description of the NPPwhat,when,andwherefor theTF, CEV,andAUX sites.
• TF= 1993and1994overstoryincrement andlitterfall. 1994understory increment. 1994and 1995root/finerootproduction. • CEV=1993and1994overstory increment. 1994litterfallandunderstory increment.
• AUX= 1995and1994overstoryincrement.
Data Notes
None given.
6.2 Field Notes None given. 
Spatial
Resolution The plot sizes varied from 7.5 x 7.5 m to 30 x 30 m depending upon tree density.
Projection
Not applicable.
Grid Description
Not applicable. Overstory increment numbers are also provided for 1985-92 and 1986-93 at the TF/CEV and AUX sites, respectively; however, the accuracy of these numbers likely decreases as one projects back in time (see Section 10.1).
Temporal Characteristics
Temporal
Coverage Map Not available.
Resolution All NPP measurements based on plant dry matter accumulation are expressed on a yearly basis. The number of human hours it takes to make the measurements listed above for a given site could be estimated at being greater than 1,000 hours per tower site, per year.
Data Characteristics
Parameter/Variable
The parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME 
Unit of Measurement
The measurement units for the parameters contained in the data files on the CD-ROM are:
Column Name SITE NAME ',I041.0,1075 .0,1059 -0,980.0,936.0,1020 .0,1076 "0, ii03.0,1268 .0,1278 ,672.78,685.46,722.64,680.7,742.i,691.51,743. etc.) and a series of HTML links to associated data files and related data sets. Line 5 of each data file is a list of the column names, and line 6 and following lines contain the actual data.
Data Manipulations
9.1 Formulae 9.1.1 Derivation Techniques and Algorithms Tree biomass is calculated from a diameter measurement and an allometric equation and then scaled to the hectare level using a p]ot scaling factor that reflects the tree's representative size in relation to the plot size (Dilworth and Bell, 1979) . Allometric equations are generally developed on a log-log basis to correct for nonhomogeneous variance (see BOREAS TE-06 Allometry Data documentation).
Biomass by component (Kg/HA) = (INVLOG(a + b (LOG (diameter)))) * PLOT SCALING FACTOR Tree increment (multiplied by 2 and corrected for a tree bark thickness of 0.1 cm) is then subtracted from or added to the original diameter measurement (depending on when the tree diameter was measured and tree core taken) to develop an estimate of another year's diameter.
diameter = 1994 measured diameter -measured increment
Biomass is then calculated for two consecutive years, and the difference between the two is considered the overstory increment. 
Calculated
Variables See Section 9.1.1.
Graphs
and Plots Not applicable.
Errors
Sources of Error
The greatest potential source of error other researchers need to be aware of for the TF sites is not from the data collection or calculation but from differences in vegetation between where other researchers may have worked and where the TE-06 team located its plots. Researchers should contact Tom Gower if they feel plot location may be affecting any corroboration between their estimates and these. The variability for fine root production is high for these estimates, as is the case for most estimates of fine root production. It is likely that this variation is a reflection of the variability within boreal forests. The estimates for overstory root increment are based on generalized equations and are not all species specific, but problems surrounding this usage are likely minimal (Santantonio et al., 1977) For the AUX sites, difficulty surrounding the efficacy of non-site-specific allometric equations in estimating biomass and overstory biomass increment values occurs at a number of sites. Estimating overstory biomass increment from non-site-specific equations for wood and branch increment is problematic when the diameters of the trees measured are smaller or larger than the diameters of the trees that were harvested to develop the allometric equation. For this reason, the biomass for trees at the AUX and CEV sites that had a diameter that was either too large or small for the TF allometric equations was estimated from the Singh (1982) equations.
Quality
Assessment The data provided are of generally good quality with the above considerations taken into account.
Data Validation by Source
It is not possible to validate the data without developing new allometric equations and/or installing new plots. A check was performed using published allometric equations (Singh, 1982) and there was generally good agreement for total biomass increment at all sites, but poor agreement for foliage increment, which is not unexpected.
Confidence
Level/Accuracy Judgment Confidence level for the TF sites is high for the data submitted and slightly less so for some AUX sites. Researchers should note Section 10.1.
Measurement
Error for Parameters Not applicable.
10.2.4
Additional Quality Assessments Not applicable.
Data Access
The TE-06 NPP data are available from the Earth Observing System Data and Information System (EOSDIS) Oak Ridge National Laboratory (ORNL) Distributed Active Archive Center (DAAC). 
Contact Information
Data Center Status/Plans
The ORNL DAAC is the primary source for BOREAS field measurement, image, GIS, and hardcopy data products. The BOREAS CD-ROM and data referenced or listed in inventories on the CD-ROM are available from the ORNL DAAC.
Output
Products and Availability
Tape Products
None.
Film Products
16.3
Other Products These data are available on the BOREAS CD-ROM series.
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Archive/DBMS
Usage Documentation None.
None given. 
Glossary of Terms
